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INVERSE ANALYSIS FOR IDENTIFICATION OF RESIDUAL STRESSES

USING THERMOELASTIC EFFECT
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This paper proposes a technique for identifying residual stress from temperature change

induced by the thermoelastic effect of elastic solid. It has been shown by Wong et al.

that the amplitude of temperature change of elastic solid due to periodic external loading

is dependent not only on the amplitude but also on the mean value of each principal

stress. By utilizing this fact, it is shown that the residual stress can be identified from

temperature amplitude data obtained for more than three different loading conditions.

Numerical simulations are conducted in order to assess the applicability of the proposed

technique.

Key Words: Residual Stress, Thermoelastic Effect, Inverse Problem, Finite Element

Method

1. 00

0000000000000000000000000
000000000000000000000000000
ooo W8GpoopoooDoo0OooO0O0O0OO0O0O0O0OO
000000000000000000000000000
000000000000000000000000000
Dooooooo0 WooooooOoOoOooOoOooOoOo
noooooxoooooo ®ooooooo Woooo
oooooooo Moooooooo ®oooooooo
000000000000000000000000000
0000000000000 00000000000000
0000000000000 0000000000

000000000 0000000000000000
0000000000000 00000000000000
000000000000 000000000000000
D00000O0OoooOooOoooooo ®O0@)ggooc
000000000000000000000000000
000000000000000000000000000
0000000000000 00000000000000
OooooOoooon

000000000000 O000000O0000000
oooooooooooooo ooooooooooo

000000000000000000000000000
00000000000000000000000000
000000000000000000000000000
000000000000 000000000000000
ooo MMpopogooooooo0oO0O0Odn Wong (19)(16)
000000000000000000000000000
0ooO

CZ' — _ + L@_E_la_lj &
Povp = “T\E2or Eor)°®|°®

1+vdE  10v\ < .
+ <—E aT Eﬁ) 2o ()

0000sO0000000; (1 =1,2,3)000007000
D00p000000FEODOOOOOvO PoissonOOC,
0000000000000 0000000000000
0000000 ()000000000000000000
D00000000000000000000000000
0000000000000000000Wongd ®00
()0 000000000000000000000000
000000000000000000000000000
000000000000 000000000000000
D00000000000000000000000000
0000000000000





